Viral and rickettsial agents, located intracellularly in cell monolayers, varied in their ability to survive exposure to acetone at -60 C.
The immunofluorescent cell-counting assay of viral and rickettsial agents involves, among other procedures, fixing infected cell monolayers before staining with fluorescent conjugated antibody. Generally, acetone is used for this purpose, with the length of the fixing period and conditions of storage being arbitrary. Because only limited data are available on the effect of acetone on the viability of viral agents (1, 2), a potential hazard may exist for personnel who handle infected cover-slip cell monolayers. In the interest of safety, we studied the survival of different viral and rickettsial agents in infected cell monolayers that had been fixed with acetone and stored at -60C.
Groups of 12 cover-slip cell monolayers in glass vials were infected with 0.5 ml of appropriate concentrations of one of the following agents: yellow fever (Asibi), psittacosis (Borg), Rift Valley fever (RVF; van Wyk), Venezuelan equine encephalomyelitis (VEE; Trinidad), variola (Yamada), and Coxiella burneti (AD). L-929 cell cultures were used with RVF virus and C. burneti; McCoy cell cultures were employed with the other test agents. Viral and rickettsial attachment onto cell monolayers was aided by centrifugal force (19,642 x g to 29,432 X g for 15 min for yellow fever, RVF, and VEE viruses; 500 X g for 15 min for psittacosis, variola, and C. burneti agents). After removing residual inoculum, 1 ml of medium 199 with 5% fetal calf serum was added to cell monolayers which were then incubated at 35 C from 12 to 24 hr. Details of incubation requirements and the specific immunofluorescent cellcounting assay of each agent have been described elsewhere (3) (4) (5) (6) (7) ; N. Hahon, Amer. J. Vet. Res., in press). Cell monolayers were then fixed with acetone and stored at -60 C. At intervals of 1, 4, 24, and 48 hr, acetone was removed from representative infected cell monolayers of each agent group. They were washed twice with phosphatebuffered saline (PBS) free from calcium and magnesium ions (pH 7.1) and dispersed into 1 ml of PBS. Cell suspensions were frozen (-60 C) and thawed (35 C) twice to rupture the cells. Two or more tubes containing disrupted cell suspensions were pooled and then assayed on new cell monolayers for virus infectivity by the appropriate immunofluorescent cell-counting procedure.
Cell monolayers that had been infected with C. burneti were treated in an identical manner with the exception that the assay of rickettsial infectivity was made by inoculating each of three guinea pigs with 1.0 ml of appropriate dilutions of disrupted cell suspension. A febrile response [_ 104 F (40 C)] plus at least a fourfold rise in complement-fixing antibodies in 30-day serum samples constituted the criterion of infection. Rickettsial infectivity, expressed as guinea pig intraperitoneal 50% infective dose, was calculated by the formula of Reed and Muench (8) . Table 1 shows that the test agents in infected cell monolayers varied in their ability to survive exposure to acetone at -60 C. Yellow fever virus and the psittacosis agent were inactivated within 1 and 4 hr, respectively; C. burneti was completely inactivated between 4 and 24 hr. A small fraction of RVF, VEE, and variola viruses survived acetone fixation at 48 hr.
An attempt was made to inactivate the residual infectivity of agents in acetone-fixed cell monolayers by ultraviolet irradiation. Cell monolayers infected with either RVF, VEE, or variola viruses were stored under acetone for 1 hr at -60 C, the acetone was then removed, and the cell monolayers were irradiated for prescribed time intervals by two General Electric germicidal 15-w lamps at a distance of 10 cm. Infected cell monolayers serving as controls were not irradiated. The cell monolayers were then disrupted and assayed for virus infectivity as described earlier. Under these test conditions, from 5 to 10 min of irradiation of infected cell monolayers destroyed the residual infectivity of all three viruses. In view of the findings of this study, ultraviolet irradiation of acetone-fixed, viral-or rickettsialfected cell monolayers is recommended as a safety measure for incorporation in the immunofluorescent agent assay techniques. The effectiveness of acetone fixation and ultraviolet irradiation should be determined with each agent-host cell system employed to ensure inactivation of residual agent infectivity.
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